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A halftone holographic watermarking method based on a
two-channel three-dimensional effect host image
LIN Guoqiang，REN Xuechang，WANG Wanqiu，LU Qinghong
（College of Physical Science and Technology, Xiamen University, Xiamen 361000, China）
Abstract:  With  the  increasing  demand  for  information  carrying  capacity  in  modern  soliety,  a
halftone  holographic  watermarking  method  based  on  dual  channel  3D  effect  host  image  is
proposed.  The  method  based  on  dual  channel  technology  combines  two  3D  host  images  of
holographic watermark halftone into one image. Then, calculating hologram is produced, and a pair
of  calculating  hologram  can  display  two  watermark  images  during  reproduction.  The  resulting
calculating  hologram  can  increase  the  security  and  confidentiality  of  information  transmission.
Double  channel  technique  can  increase  the  amount  of  information.  The  process  can  improve  the
visual effect meanwhile keeping coding efficiency. The halftone coded holographic watermark can
better improve the robustness of the holographic watermark.
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学中可以理解为一个 4f系统 (两个焦距为 f的透























先假设被嵌入水印的图像为 f (x, y)，水印图
像为 g(u, v)，F{}为傅里叶变换，把被嵌入水印
像放置透镜前焦面，水印图像放置后焦面，则可























































































域。令 h(u, v) 为上述矩形的面积。其中宽度为
常数，由于此为振幅调制而图像对于振幅常数因
子不敏感，故可以忽略常数因子。将 h(u, v) 由
灰度阶级数量化为 dy 阶并归一化可得：
huv = h (u,v)dy (2)













































































利用 GS 算法将图 3 作为 2f系统的左焦
面，图 4 作为右焦面迭代，得到相位函数图像如
图 5 所示，利用反向迭代技术将图 5 复原出水印
信息，如图 6 所示。
利用上文所述的理论知识制作计算全息图如
图 7 所示，再将其半色调编码如图 8 所示。
图 8 为一幅完整的半色调编码图像，将水印
图像改为图 9 再次重复以上过程制作出半色调编















































































本文参考了 Rosen 和 Javidi 提出的半色调编码图
中隐藏图像的方法，加入了半色调编码。
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